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Fas ligand (FasL) is produced bv activated T cells and natural 
killer cells and it induces apoptusis (programmed cell death) in 
target cells through the death receptor Fas/Apol./CD95 fref. 1). 
One important role of FasL and Fas is to mediate immune- 
cytotoxic killing of cells that are potentially harmful to the 
organism, such as virus-infected or tumour cells'. Ffere we 
report the discovery of a soluble decoy receptor, termed decoy 
receptor 3 (DcR3), that binds to FasL and inhibits FasL-induced 
apoptosis. The DcR3 gene was amplified in about half of 35 
primary lung and colon tumours studied, and DcR3 messenger 
RNA was expressed in malignant tissue. Thus, certain tumours 
may escape FasL-dependent immune-cytotoxic attack by expres- 
sing a decoy receptor that blocks FasL. 

By .searching expressed .setjuence tag (E.ST) databases, we icenti- 
fied a set of related ESTs that showed homology to the tumour 
necrosis factor (TNFi receptor iTNFRi gene superfamiiv' Using 
tnc overiapping sequence, wc is<-)jated a previousiy unKnown tuil- 
length complemeruary DN'A ironi hurnaii tetal lung. We named the 
protein encoded bv this cDNA decoy receptor 3 (l)cR3). The cL'NA 
encodes a 300- amino -acid ptilypeptide that resembles members of 
the I NFR familv (Fig. la): the amino terminus contains a leader 
sec^uence, which is followed by tour tandem cysteine-rich domains 
(dZRDs). Like one other T!iFR homologue, osteoprotegerin AJPG;', 
L»cR3 lacks an apparent transmembrane sequence, wiiich incjcates 
that tt mav be a secreted, rather than a membrane-asscociated, 
miMecule. We expressed a recombinant, histidine-tagged form of 
L'cR3 m mammalian cells; E)cR3 was secreted into the ceil :uiture 
medium, and migrated on poiyacrvlamide gels as a protein of 
relative molecular mass 35,000 lAiata not shown). C>cR3 shares 
sequence identitv m particular wdth OPG ,31%) and TN'FR2 
i 29"'b and ha^ :elaLivel\ less honioiogy with Fas i i7%;. Ail of 
the cvt;Temes n the four CPX^s of C)cR3 md ORG are ■conserved: 
however, the carAoxv- terminal p(irtioi] of DcRj is 101 rcdtiues 
siiorter. 

We analvseiJ expression of DcP3 mlC-^'A m human tissue;, bv 
northern i^lottmg ■ rig. 1 b . We detected a predommant 1.2 kiloOase 
transvript in tetal lung, 'Main, and liver, atui m .uiult siileeti, ■^oit)n 
.inc hmg. In ladition, we oo^ervea relatively hitzn l>vR3 niPNA 
e.^rression m :he numan :ohjn carcinoma ceil line bWdHO, 

To investigate potential ligand mteractions of Dt;R3, •\e generated 
a recomtiinant. Hc-tngged ;dcR3 prorem. We tested Amcini^ of 
L?tK^-Fc \o AuiT-m 1"^} cells ^ransrected with indiv;aual TXF- 
ran^iu' ngandii,, wnicn arc expressed as t^'pe 2 traii.imemDrane 
pr()teins tnesc transmemDrane proteins nave their "N- 'eri:i2mi \i\ 
the uV'tuioi.. L)^R3-rc showed a ^ignihcant increase m binding :o 
■._cd;^ 'Lrarisrc^.;tcd 'A'lin i a.-n. cii;, _a,. , Aiil rioi Uo ceiji) 'Li"anbicLt.L'd 'Ailn 
T^\r . A^"M)2L. TRAIL ■ . ApodL 'rWLAK' d or vAFCjL, TKANGT, 
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;.^.\>''K[, ■ i.MKi :u)t :>in)\%n . i.^'jK :niniuiioprL':::p;tatL'L: Jicu 
ironi r.isL tiMiiMccreii -.o^N t':.u. aiu: pur;!;cL: -.oiuinc 
\ . .1^ *iu' Ix iii^Li'''.: doiuinam o! Ims :"'L1! not 
■;'^':ri^ i . i. ,ci-iiiti\;iion hri)niaii-.ir u h\' '>hi -vt.: M:iat ! i-;. jml! 

,t),L.i;jic^ Yw^i- a ^.raiilc .o-iipiev r'X. Ic. . .-A;uii.;M-i um 

aiuivMS iiKiicaii-.; iliai [)cR3--l inO 1m. -Ix 'M)in\c 'o o'luWic 
witli a '.(iniparai^lc attimtv K,-().8r().: ami 
i., r0.1nM, rL'-,L'CCtr/','lv Y-v^ \: aiu: that DcR.'-Ix couid 
;-)l()Lk ncarU- all -t ;l:c ■.:)inamg .t vilunle i\isL to Fa'.- \-\\^. 2c, 
in:.c^.. rnu>. Dci-'a competes sv:'h l^ lor iiinding to i isL. 

lo aeierrnin' ^.Tictlna bindine ot l^'cRa inhibits Fa:.[ actiMtw wc 
'cvtccl the 'Mte'.: ot' LJi.1'3-Hc on jpoptosis inductum .oiuLMe 
:-asl, m furl- at i' I'-akacn-ia celLv --vhiLi^. express Pas Fu. 3a, . i3cR3- 
rc -iiui l-as-!c ^'ioCi'.L-d solui'le- ^^lS^ -ir,duced apopto^i-. in a 
Minilar di)se-dcp':ncient manner, vvith halt-maximal mhioirion at 
-0.1 ^jLi^mr\ Fi me course aiaah.sis si^owec that the mh.bition did 
not m.erely delav :e;l death, but ratner persisted for at leaNt 24 hours 

Pig. 3b] We also tested the effect ot L^cRJ-Fc on activation- 
mduced cell death (AICF'J ot mature T hinphocy^e;, a FasL- 
dependent process . vlonsistent with previous results' , activation 
ot mterleukm-:- stimulated Cr'4-positive T cells with anti-CD3 

iinibfxiv increased ■he ievei of a{ioptosr> iuoioid. aiic Fa^-Fc 
oio<>ked 'his '::'(>:•:' '^;l: t^t.iniialK :r;i'. ici; I3c:\3-i'-: DiOCr ed lae 



indiKMon ol" apoptosis to a 'similar extent. Flur,, Nt;R3 :TinOin^! 
:^loi:i-';-> apoptoSi!^ inouctu)!) 'jv ImsL. 

Fa 3. -iiu:aL.eu ..ipoptosi' r, iinpo[-:ant :n eiimmatioi ^)l \-\rus- 
iiileL'eii .."e!l:> an.: ^.mc^r dl- 'n' nalura. ^iili:r ..eil;. ano .vUitoxiL 3 
i\-mpliocvie~ ; an a.tcrnaiiv.- n:ie.iianrwTi in\-ol\'es pertonn am: 
■^ran. \'mes "* 3 Reripherai blooc na'iiral i^llle'■ ^elk' triuj^ered 
nuirk'd cell death m lurkat F leukaemia ^eils Fil^. 3a F)cR3-Fc 
and t3\s-F'c eaili reducea .-illins^ ot tar^^et cells from -■'(:)}% lo 
'3(J''>, with haif- rnaxm^al .nhibition at - 1 ^x^;; ml ■; t:ie readual 
kiliir.i^ was prui.'abiv j!ict.l.ait.u \)v u'lc pci loi in/ ,ti"i/;viric patuNvav, 
Fhus, F)c:l3 bind;n^ blocks FasL-oependent natural killer ceil 
activity. Higner DcR3-Fc md Fas-Fc concentrations were rcuuirea 
tt) block natural killer cell activit\' compared wnth those r-cjuired to 
blocl- soluble FasL. activity, which is consistent wnth 'he greater 
potency of membrane-associated FasL compared with soluole 
FasL '3 

Given the role oi iniiiiuiic-cy tutuxiL lcIF-^ m elnoii.ation ot 
tumour cells and the fact that DcR3 can act as an inhibitor ot 
FasL. we proposed tnat F'cR3 expression might contribute to the 
abihiv of some tumours to escape immune-cytotoxic attack. As 
genomic amplihcaticin frequently contributes to tumongenesis, we 
investigated whethei the CcR3 gene .s ampliricd in cancer. vVe 
analysed rJcR3 gene ;opv number bv quantitatix'e ;>n!vm.erase chain 
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;unu)urs, rciaiUL' lo 

.iiiai\'sc(.i ; he -.oU)!! [u 
i.inic am[)lilication 



lo pooici-l :!t:r.oiniL !.>'\.\ troni pcnpiiLTal ;-io()0 
icaltlVv i.lop.ors. ;-mhl ot iS iun^ lini.ours 
Miowcti \>cR} UL'iie am[^liIiL\:tH)n, 

: u )ur I jN,\:i with ; iircc mure, iiHiepciuicr.t ,ct^ 
primers and proiies; we observe^.: iiearlv the 
;ata nu{ ;,h()wn;. 



We then inah'.ec 



} w.i^SA expre'ssion m pnir..ir\' tumour 



ilii nVl 



Ml tr. m d out ot' 1 - !u:^L' tumours, 2. out ft 2 colon tumours, 1 oui ot 5 
l)rea.st :umours, and ! out ot i lia^tric tumour data n^t ^.ho\\Ti . A 
'.ection through a ,u\janu)us--:ell carcinoma ot the kmi; ;s shown m 
r;g. 4l. DcR3 mRN'A 'x^s locah/ed to mhhratmg mahgtiant epithe- 
hum, but was es^entiallv absent trom adjacent stroma, mdicating 
tumour-specihc expression. Although the individual tunaour speci- 
mens ihaL we anaivsci. ti.'i mRN'A expre .Siojn and gene .imphncat.on 
were different, the in ntu hybridization results are couvistcnt with 
the hnding 'hat the ]''cR3 gene is amphfied frequently m tumours. 
SVV480 colon carcmoma cells, whicn showed abundant DcRi 
mRNA expression i r:g. lb I, also had marked DcR3 gene amplihca- 
1^)1-,, as .htiwu hv v;ua.u,:.K:vc: ;:ourmld : and bv S. uthcn: bU}t 
h'/hridizanon :tbefoi^:; 'data not sho^^nK 

U lJcR3 im.phttc.Mion in ■.ancer is functionally rt-levnnr then 
lJcK3 should be ampiihed more than neighbouring genomic 
regions that are not important for tumour survival, do test this, 



we niappei,: the numan \"K[\} gene ;w radiationdiv't^rn: anai\'si>; 
. )l]\3 ^i^owed huhage lo marl- er Ai'M3 1 Sxc7 T b>() whicii maps to 
>_!ironio:-ome portion 3b'qb. . Nex:, we isolatec Irom a bacterial 
artiliLial >.;iromo',ome I^A( ^ 'bora]'/ a human genomic cione tna! 
■..arries l.-'Livb aiu: ■,equenLL\: the ;na-, ot die .clone's insert. We then 
iietermmea, !ron\ the nine ^oiwn tumour^: that diowea pAtjfoiu or 
greater ampiiiieation ot b)c.^3, the ^opv nuinoer of the DcRj- 
dankmg ^equeuLjs reverse ana forward from the I3A(b and of 
■,even genomic markers ti\at span :hromosome 30 ■ big. 4d'. i'he 

roughlv threetoiti, slightb/ less 'han the approximately fourtolu 
ampiitication of IbcR3; the {)ther markers showed little or ;io 
.mipiihcation. Th.ese data indicate that DcR3 mav be at the Y-pi- 
centre^ ot a distal chromosome 30 region that is ampuhed in ^oion 
cancer, consistent with the possibility that DcR3 aixiplihcation 
promoter, tumour survival. 

FasL acti\ity. We did not detect DcR3 binding to several other TN'F- 
!iganddamily members; however, this does not rule i)ut the possi- 
bility that DcR3 interacts with other ligands, as do some other 
TNFR family members, including OPG'"^ 

rasL IS miportaiit in regulating the immune rjspc-nsc: howcv:r. 
ottle is kiiowai about how Fash funcrirm is Li.")ritrolled. One rnech.m- 
^sm involves the molecule cFI. IP, which mociiilntes apoptosis signnb 
ling downstream ot'Fas^". A second mechanism involves proteoh'tic 
shedding of Fash from the cell surfac e '. DcRJ competes with Fas tor 
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111' iCuiaiL's ib.c ;uiuliuii ui ; ntericuKiii - i Iva.^ :K'cn 

i>.-.LniT(;t:' . in aiiLiitiun, two uccov' rcccptnrs iliat lu'ioru 'i''^' 
TN']-i''. lainilv, licivl .iiu; i.)t:K2, rcuuiaie i-asl. relator, apopto^is- 
liv . LiL iiiLi iTUiIcLii c .\pw_!].'. l. iiiikc 1. K. 1 aipa l.XR^, AiiiLii are 
;yK-nit>ranc ashociatca proteins, DcR} is 'lircLtlv ^L'..rctc^.: in:o the 
exTaLeilular sp.iLe, Oiie other scereted TNI'l*'. familv nu-moer :s 
Oi^d , ^v■hJch ^iiares i^re'ater sequence homoiogv witii i)ci\3 i''^) ^ 
fiMH .1.1 DeRl ■ r"n; or Drir ; ( )P(] timrrions ■i'^ i -t^inj 

Cj'.-:\)v ior Apo2h '. Tiius, i.)cR3 and OFCi dct.ne a new subset of 
TA [■!*' family menitxT!. that lunetion ^^ ^ecrcteci dccows to nioci- 
Lilate li^anels diat induce apoptosi.s. Pox viruses produce soluble 
TNPR nomoloi^ye.s that neutrahzc speciric TN F-familv iit;ands, 
thereby nioduiatmg the antiviral imjinme response^ Our resuhs 
mi'.icate that a similar mechanism, namelv. production of a soluble 
de-."ov recept'^ir tor ba.^L, mav coritnbute to imipjjne e'^'asion bv 
certain tumours. J 

Methods 

Isolation of DcR3 cDIMA, Severni uveriappin^ FLSTs in ('lenBanl : accesMon 
nii:n!Ar;> .V\02:.67: AAi-25673 .n-d W^.^A-O. ^nd In I.itcvcc;-^' 'l:io'tc 
Phjrmaceutieal.s: .ici.ession number, 1A39238, 15335~i, 1533030, 1542Sh!, 
17.>Si372 and 220702^: .'>hovved Mnulantv to niL-nibers ut the fNI'R tamilv. Wl* 
serceiR-d human cONA libraries by I'CK wah primers based on llie region of 
EST amsensus; fetal iung vvas positive tor a [)roouct ot the expected size. Bv 
hv!>ridiz:Ui{>n to a PCR-generated pn.)be baseU on the ESTs, one positive done 
I El' .'A30942) was identified. When searching tor potential alternatively spliced 
forrns or DcR3 that might encode a transmembrane proiem, we isolated 50 
more clones; the cod.ng ret;ions of these clones were identical in si;',e to that of 
the initial clone 'data not shown), 

Fc-fusion proteins (innnnunoadhesins}. The entire DcR3 sequence, or the 
ec:;idonaain oi Eas or TNERR vvas iused to the hmge and Fc region of human 
Ig' ii, expressed in insect SE9 ceil:; or m human 293 cells, and purified as 
de;.cribed^"'. 

Fluorescence-activated cell sorting (FACS) analysis. We transfected 2'^3 
c^JI , Lisui^ caiciun"! piiosph.iic or C-Teeiene [ Chagen j wiih pRK j veevr ui pRhA 

Aj-g' to prevent -.el! dt.ith. After I6ii, 'he cells were incubated wirh 
bi'-iinvlaied DcR3-I-: or T'nERI -Fc ami then with ph\coerythnn coniugated 
sueptavidin ; ("iibcoBRL;, and were assaved bv FA(^S. The data were analysed l:>v 
Koimogorov-Smirnov statistical ar.alvsis. There A'as some detectaole staining 
of . eaor-iransle.ted cells bv DcR3--Fc; as diese cells express litde FasL data 
no; shown), it ;s possible rhat E)cR3 recc'gnized some other factor tnat is 
ex [vested constilutivelv on ?,93 eel's. 

Immunoprecipitation. Human A)3 ^.eils were transtected as jl>ove, and 
nietaboiicaiiv iaoeiitd with -tA'steine and J'^'^^Si methiomne ;0.3mA!i; 
Amersiiamj. Alter Inh ot culture in tne presence ot z A*A E) - t'm t- At))a.\[ , 
the medium wds immunoprecipiiated '^'ith E'cR3-tA, Eas-Fc or TNTRI-tx 
i3^a.g , iollowed bv proteiM A -Se?harfise i Re::)l.gen i , The precipitates were 
re:... vcd bv SDS-PAAE anu visuai;.:ed cm a pnosphorimager ■ Euii BASIIOOi, 
.Akernativelv, punhei:, i-'!ag taggeu :;c-lut>ie EAsE i 1 txg; .-^le-Ms) was incuL)ated 
will- each Ec tusioi^ protein ' 1 fag;, precipitatec with protein A- iepharose, 
re;.ii\e.i bv Si)*"! I-'.X' -I: an.i visu<ili;'-:d mmu noblotti ng with '.iLit^it anti- 
Fad, .ii.tiDoUv \ sncr-gcne lAsearcr ;, 

Analysis of complex formation. i-Ei^-tauged soiubie EasF. ■ .A pLg ; was 
a-c .i\i;e:; with :vjit\-- ,;r ',vrh 1 )..K.- -- i-c 10 ■ Sir E3 n ,u 34 A7 ! Ac react nn 
w.- . -oacted onto .i Su:;erde> ME 1 D/.^i) coiumn ■ FAurmacia. and deve.oped 
■.vii:; PbA o.h-|-;ii :rjL*;un^ ^rre 'ileL'.e(.i, T!ie presence ot [XR^ -Fc 'F,isF 
^o:-ip;c.\ m eacn tract. on wa., a^.al^■sed bv placmg ICiO lxI aliquot:) into microt:tre 
wt..,' pre^vjateLi wit;. ,int; nunian AA H( ■eiirmger ■ to ^aprure AcE3-Fc, 
:oi! /wcvt i:e'e:t:im -A':::' : 'UiMHMat .-a ant; Mae antib( uiv EkAvI 3 A>daK ,.;nu 
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T-cell AlCD. b inp:n il . , c:e .■■■uiaiea :i;un per tituT.u ;-)i;i.ui 

:iR:iMUua; ■i.'iiors .Mpg aiit: :!.)■■ inagnetit :)ead'- Miitenvi i^iotCLh,, 
amiuiatea ■vi'li pnvp )haematigE.iiinia ■ 3 nil tnr 3-t h, and a; tared 

m the fa-ese;K .".[ :m.er;euK;n 3 00 ;:ni' tor j davs. 3iit O'lls were plated ;n 
■,vf]h coaled with ami -( 'I ) ; ,ini;b(HU' ?''h,. rnTin^ien ■ .md an u^ '^ed E^r ap-'ptosih 
icAa buer b^' i-AAS ar,ai\-si oi a nnexm ■ 'v- pindmg ot LlJ-A ^„flb^"\ 
Matural killer cell activity. Natural >ille." „elE, were isnbued irom peripnerai 
bionu ol moivKiual dor.ors lang ani:a3r.i5{j magnet. c beads ■.Vlihenvi 
biotech:, ai:u in.jubated n)r It) a with "(d' loaded luriat :e.ls at an ctA^.tor- 
to -target racic. ot I; I in t:ie presence of DcRJ-Fc, Fas-Fc or human Ig(.A. 
Target-cell jcath was determir.ed \yv release of ''(3r ;n eftector-raruet co- 



' let' 



etergen 



cultiirt-"; rel.ur e u- rr ease it 'br | 
cells, 

Gene-amplification analysis. Surgical specimens were provided bv ]. Kern 
lung tumour v) and !■'. Qu.rke i.;o!on tuniours). Genondc DA'A was e.Ktracted 
A^iagen) and the concentration was determined using lioechst dve 33258 
:ntercaiation Euorometrv. \mp!d:c.ii:rn was determine^^ o-iant ar ive -tT^^ 
asmg a iaqNEin instrument : ABI . Flu- method was validated bv compar;;;(m of 
IH3K and Souttiern hvbridntation data 'or theMvcand IiEP-2 (mcogeneM. data 
not '.hown; (.>ene-speciiic prmiers and flu'Srogenic pr(»be; were designed on 
the basis ot the liequente ot' EicR3 or of nearby regums icientified on a BAG 
carrvmg ttie tmman I)cR3 gene alterr.aUvely, primers and probes were based 
on .^tanfora Human Gem-me Aenter marter AEM21oxe^ iTlhO), which is 
lim.ed -o E"::cR3 (liEelihood score :"-.4) , >HGG-3626.S ;T159), the nearest 
available marker which m.aps to -^:b'(i Eilobases taom. T'6i), and five extra 
marbers that spa.n chromosome 30. 1 he [■!cR3 -specitic primer sequences were 
3' -GTTGTTGGCAXAGGC TGA' ana S ' -.VE'TACGGGGGC A{:GA(A3' and the 
tluorogenic probe :,icuence was 3' - A'A,VA.'-V«3ACGAT(.j(3ib FGCTC G.\.\(3iGAG 
AAp iTAMAiA\,, where EAM is 3 ttuorescein phospnoramidite. Relative 
gene copy numbers were derived using the formula 2 , vNhere ACT is the 
ditlerence in amplification cyc.e> requ.red tc. detect E)cR^' n periplieial o,Oud 
Ivo^ h;.L;v:c AA e-.iopand tv^ est i AA. 
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Crystal structure of the 
ATP-binding subunit 
of an ABC transporter 

Li-Wei Hung% Iris Xiaoyan Wang", Kishiko Nikaido+, 
Pei-Qi LiuT, Giovanna Ferro-Luzzi Ames+ & Sung-Hou Kim*t 

' E. (J. Lawrence Herkekv Saiumai Liihoratorv, + Depariryicnt of Molecular And 
nerkclev. Caliiorma 94720. I'SA 

ABC transporters (also known as traffic ATPases) form a large 
family of proteins responsible for the translocation of a variety 
of compounds across membranes of both prokaryotes and 
eukaryotes'. The recently completed Escherichia coli genome 
sequence revealed that the largest family of paralogous £. coli 
proteins is composed of ABC transporters\ Many eukaryotic 
proteins of medical significance belong to this family, such as 
the cystic fibrosis transmembrane conductance regulator (CFTR), 
the P-glycoprotein {or multidrug-resistance protein) and the 
heterodimeric transporter associated with antigen processing 
(Tapl-Tap2). Here we report the crystal structure at 1.5 A resolu- 
tion of HisP, the ATP-binding subunit of the histidine permease, 
which is an ABC transporter from Salmonella typhimurium. We 
correlate the details of this structure with the biochemical, genetic 
and biophysical properties of the wild-type and several mutant 
HisP proteins. The structure provides a basis for understanding 
properties of ABC transporters and of defective CFTR proteins. 

ABC transporters contain four structural domains: two nucleo- 
tide-oinding domains (NBDsJ, which are highly conserved 
throughout the iamiiy, and two transmembrane domams'. In 
prokaryotes these domains are ottcn separate subunits which are 
assembled into a membrane-bound complex; m eukarvotes the 
domams are generaJlv fused into a single poi\q:ieptide cham. The 
periplasmic histidine permease ot 5. typhimurium and E. coli""'' is a 
well-characterized ABC transporter that is a good model tor this 
supertamilv. It consists of a membrane-oound complex, HisQMP , 
wiiicli comprises integral membrane subunits, HisQ and HisM, and 
two copies ot^ Hisi^, the .\TP-binduiL; subimit. HisP, which has 
properties iiitermecLatc i)etwtjen those of integral and peripheral 
memorane proteins", is accessible from both sides ot'the membrane, 
presumablv bv iis mtcraciion with and HisX'P. The two MlsF 

subunits form a dimer, as shown bv their coopcrativitv m ATP 
iivdrolvsis , the requirement loi" both ■lubumts to be present for 
..icti\'it\'\ anci the formation of a HisP dimer upon chemical cross- 
linking. Soluble HisP also forms a dimerc HisP has Deen puriiied 
and characterized in an active stjlunle t'orm^ which can be recon- 
stituted mto .1 Jullv ..ictive memorane- Dound com.p!ex\ 

The overall shape of ^he crvstal structure of :hc Hisl^ n;onc)mcr o 
that oi an L '.vitn uvo tiiick arms arm I ana ar:n ;] ; the ATl^- 
oincmti pocKet is near ihe end or arm 1 rm. I . A ^ix-^tranacc 3- 
sheet p3 and \ Z ipans ooth arms i)i the L, wuh a domain ol a 

■■>-- pia:-; .j-'.'r'pc .-itriiCturc p , , o^, .j4 — o.. 't; .uid .ii^ on Dtie iRiC 
witnin .ifiii ■. and .i douiam or :nosilv ct-helices (x}-'x9'' on the 
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